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D crlption 

This invention relates to medical suction de- 
vic s and mor particularly to hand-h Id, fin tip 
suck rs. 

Surgical suction devices, such as hand-held 
suckers, are used for removing blood and other 
body fluids from surgical sites, for example, to 
provide a clear view of the site during an operation. 
Where fine and delicate areas of the body are 
involved, such as when delicate brain tissue, small 
veins, arteries, and nerves are operated on, suck- 
ers having tips with suction orifices of smair diam- 
eter are employed. These fine tips allow the ac- 
curate suctioning of very small amounts of liquid 
from selected areas. 

With some suckers, it is possible to effect a 
high negative pressure at the suction orifice when 
the orifice is occluded by body tissue; if no liquid 
or air flows into the suction source the negative 
pressure at the suction orifice increases to that of 
the source. Such a high pressure differential may, 
of course, cause excessive tissue grab and dam- 
age to occluding body tissue. 

Some suckers have suction tips of stainless 
steel with a suction orifice of small diameter. Such 
fine tips allow small quantities of liquid, such as 
globules of blood, to be removed from the site, 
However, because these tips are rigid and of smalt 
diameter, there is the danger that inadvertent 
movement of the manually held sucker could read- 
ily damage delicate tissue. 

Some suction suckers produce relatively loud 
noises, such as gurgling sounds caused by the 
movement of air and liquid in the tip, as well as 
vibrations. Such vibrations are transmitted to the 
hand of the operator and this increases the dif- 
ficulty of suctioning body fluids accurately in small 
surgical areas of the body. 

US-A-3453735 discloses a dental aspirator tip, 
for use in removing saliva and ether fluids from the 
mouth of a patient, comprising a tubular body, an 
outer end on the body which is deflected laterally 
with reference to the remainder of the body with 
the outer end of the deflected portion being open, 
the opening therein being bounded by edges which 
lie in two intersecting inclined planes disposed at 
different angular relationships to the axis of the 
deflected portion of the tubular body. There is a 
passage through the wall of the tubular body for 
enabling the dentist to control the amount of suc- 
tion by placing a finger over the passage opening. 

It is therefore an object of the present invention 
to provide an improved hand-held medical suction 
device which reduces or substantially obviates one 
or mor of th above mention d problems. 

According to the pres nt inv ntion th r is 
provided a suck r for sucking fluid from body tis- 



su and comprising a holder and a suction tip, said 
hold r having a fluid passage ther thr ugh, the 
proximal end of said passag being adapted for 
conn ction to suction apparatus and the distal end 

5 being conn cted to a tubular tip having a suction 
orifice at the distal end thereof, said sucker having 
an air bleed remote from the suction orifice and 
connecting the suction passage to atmosphere, 
characterised in that said holder has a control valve 

10 adjacent a hand holding portion and operable to 
close the passage, the sucker has a fluid flow 
restrictor in the suction passage intermediate said 
air bleed and control valve and the tubular tip is 
flexible. 

rs The air bleed limits the maximum negative 
pressure at the suction orifice to values which are 
not damaging to body tissue should the orifice be 
occluded. The flexible tip ensures that inadvertent 
movement of the sucker is less likely to damage 
20 body tissue than hitherto. 

Preferably the air bleed comprises an aperture 
in the wall of the tip. In a preferred embodiment the 
tip has a generally conical distal portion, the suc- 
tion orifice being at the apex and the air bleed 
25 being adjacent the base. 

The flow restrictor may be immediately adja- 
cent the air bleed. In the preferred embodiment the 
air bleed has a greater cross-sectional area than 
the restrictor, and the restrictor has a greater cross- 
so sectional area than the suction orifice. The flow 
restrictor is the most flow restrictive point of the 
suction passage. The suction orifice is preferably 
round and has a diameter less than 3.00mm and 
more preferably less than 1 .27mm. 
35 In the preferred embodiment the suction orifice 
has an approximate area of 0.85mm 2 , the air bleed 
has an approximate area of 6.00mm 2 and the re- 
strictor has an approximate area of 3.40mm 2 . The 
distance between the suction orifice and the air 
40 bleed is approximately 32.5mm. Such a sucker has 
better noise and vibration characteristics than prior 
art suction devices. 

Other features of the invention will be apparent 
from the following description of a preferred em- 
45 bodiment shown by way of example only with 
reference to the accompanying drawings in which:- 
Figure 1 is a side view, with portions broken 
away, of a hand-held suction device according 
to the present invention; 
so Figure 2 is an enlarged longitudinal cross-sec- 
tion through the distal end of the device of 
Figure 1 ; 

Figure 3 is a view of the underside of the tip of 
the device of Figure 1 ; and 
55 Figure 4 is a side view of a distal portion of the 
devic of Figure 1 illustrating the flexibility of the 
tip. 

Referring now to the drawings and particularly 
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t Figure 1, th re is shown a medical suction 
device comprising a hand-held sucker 10 for as- 
pirating body fluids such as blood from delicate 
areas of the body during surgical procedures. Th 
device would be used in, for example, brain sur- 
gery or other operations where small and delicate 
body tissues, blood vessels, nerves and the like 
are encountered. The sucker 10 comprises a hous- 
ing 11 including a hollow body member 12 having 
a handle 14, a probe 16, and a flexible tip 18 
connected to the distal end of the probe 16. A 
generally conical serrated connector 20 integrally 
formed with handle 14 at the proximal end thereof 
is adapted , to be connected to tubing such as 
indicated in phantom at 22, that connects device 
10 with a suction source indicated at 24, which 
may include a suitable body fluid collection con- 
tainer. 

The handle 14 has a generally rectangular 
socket 26 at the distal end which receives a com- 
plementary connector portion 28 of probe 16. The 
connector portion 28 is fixed in the socket 26, for 
example by a suitable adhesive. The probe 16 has 
an internal passageway 30 which connects with 
passageway 32 of the handle 14. A flexible man- 
ually operated slide valve member 34 is slidable 
from a position in which the distal end of probe 
passage 30 is open and in fluid communication 
with the handle passage 32, as shown in Figure 1, 
to a closed position in which the slide valve mem- 
ber shuts off the proximal end of passage 30. The 
valve member 34 has a finger abutment 36 which 
extends through an opening 37 in the upper wall of 
the handle 14. The proximal end of valve member 
34 is slidable between complementary facing sur- 
faces 38 and 40 of the connector portion 28 and 
handle 14, respectively, to close and open fluid 
communication between the passages 30 and 32. 

Probe 16 is provided with four concave sur- 
faces 42, one in each sidewall, so that diametrically 
opposed concave surfaces can be grasped be- 
tween a thumb and index finger during use of the 
suction sucker 10; these surfaces provide a com- 
fortable part of the device for good handling and 
control. The hand holding portion of the device also 
includes parts of the handle 14 which is shown 
provided with hand engaging serrations 43. The 
probe 16 curves downwardly so that the distal end 
portion extends at an obtuse angle to the longitudi- 
nal axis of the other portions of the probe for ease 
of handling. 

The suction tip 18. as also seen in Figure 2, 
includes an axially extending generally conical por- 
tion 44 having an integral enlarged connector por- 
tion 46 at the proximal end. The connector portion 
46 has a radially outwardly xtending wall 48 end- 
ing in an annular, proximally facing flang 50 and a 
generally longitudinally xt nding tubular proximal 



nd portion 52 that xtends into th distal end of 
passage 30 of probe 16. Th connector portion 46 
of tip 18 is secured to the distal end of probe 16 
by, for xample, suitable adhesive. Tip 18 is pro- 

s vided with a suction passage 54 which is tapered 
or generally conical and extends radially outwardly 
in the proximal direction. The distal end of passage 
54 comprises a suction orifice 56. The tip 18 is 
circular in cross-section with the diameter of the 

ro orifice 56 being smaller than that at any other point 
along the passage 54. The wall thickness of the tip 
slightly decreases from the connector portion 46 to 
the orifice 56. Since the main portion 44 of the tip 
is tapered, it provides excellent vision of small 

75 areas of the site to be aspirated. 

A generally cylindrical fluid flow restrictor 58 is 
disposed in the proximal end portion 52 of connec- 
tor 46. Restrictor 58 is secured in the tip portion 
52, for example by adhesive. Restrictor 58 has an 

20 orifice 60 of smaller diameter than passage 30, but 
of larger diameter than suction orifice 56. The 
cylindrical portion 52 of tip 18 and the restrictor 58 
together provide a fluid pressure differential be- 
tween the suction source and passage 54 such that 

25 the suction in passage 54 will be less than the 
suction in passages 30 and 32 of body member 12. 
The restrictor 58 is the most flow restrictive point in 
the device including tube 22. 

The sucker 10 is also provided with an air 

oo bleed or vent 62 remote from both the suction 
orifice 56 and the hand holding portions of the 
body 12. Vent 62 is formed in the sidewall of the 
tip 18 adjacent the proximal end thereof and also 
adjacent the flow restrictor 58 as shown. Vent 62 

35 feeds ambient air into the tip passage 54 and 
thereby regulates suction across suction orifice 56 
at a substantially constant level even when orifice 
56 is completely occluded, such as by body tissue 
or blood. Air flow through the vent will vary as the 

40 negative pressure of the suction source 24 varies 
so as to maintain the suction at the suction orifice 
56 substantially constant. Vent 62 is shown formed 
in the conical tip portion 44 at a point of relatively 
large diameter and is located on the bottom side of 

45 tip 18 as shown in figures 1 to 3, that is on the 
inner side of the curved end portion, so that there 
is less chance of inadvertently occluding vent 62 
by engagement with body tissue. 

The flow characteristics of restrictor orifice 60, 

50 vent 62, and suction orifice 56, which are primarily 
determined by their respective cross-sectional 
areas, are so related that the suction or negative 
pressure at the suction tip orifice 56 is automati- 
cally maintained at a substantially constant reia- 

55 tiv ly low level that cannot produce excessive tis- 
sue grab should the tip orifice 56 bee me occlud d 
by body tissue. Pr f rably, the size of thes 
orifices is r lated such as to provid a maximum 
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grab fore of, for normally xpected variations in 
th negativ pressure of the source 24, between 
about one-half gram and on and one-half grams, 
that is, such that the tip can raise a member having 
a weight of one-half to one and one-half grams if 
the member being lifted occludes the orifice 56. 

A sucker made in accordance with the present 
invention and like that shown in the drawing had 
the following construction features: suction tip ori- 
fice 56 (circular): diameter 1.04mm, area 0.85mm 2 ; 
flow resistance orifice 60 (circular): diameter 
2.08mm area 3.40mm 2 ; vent orifice 62 (elliptical): 
length 3.05mm width 2.54mm area 6.06mm 2 . 

In this example sucker, the largest diameter of 
the tip passage 54, was approximately 3.15mm and 
the length of the tip between flange 50 and the 
orifice 56 was about 37.6mm. The outer diameter 
of the tip at orifice 56 was about 2.41mm and the 
outer diameter of the tip at its junction with the 
enlarged connector portion 46 was about 5.33mm. 
The vent 62 was formed in the sidewall of the tip 
with the centre spaced proximally from the suction 
orifice 56 by approximately 32.5mm. The length of 
the restrictor 58 and the cylindrical proximal end 
portion 52 of the tip were both about 5mm and 
concentric with each other. The inner diameter of 
passage 30 of probe 16 was approximately 5.3mm 
as also was the tubing, such as tubing 22, connect- 
ing the device 10 to the source of suction and fluid 
collection device. This example device produced a 
suction grab force about one-half gram even 
though there were variations in the negative pres- 
sure of source 24. 

By having the vent 62 relatively close to the 
suction tip orifice, only a relatively smalt column of 
liquid can be formed distally of the vent and this 
column can readily pass by the restriction orifice 
60 and flow into the high negative pressure pas- 
sage 30 and thence to the collection chamber. If 
the vent and flow resistance orifice were located, 
too far (for example, 125mm) from the suction 
orifice 56, it would be possible in a fine tip sucker 
for a substantially large column of liquid to fill that 
portion of the device distally of the vent and such a 
column might not be able to be drawn into the 
suction system because of the relatively low suc- 
tion of that distal portion of the device. Preferably 
the vent is at least 12.5mm and less than 50mm 
from the suction orifice. 

The flow resistance orifice 60 should also be 
as close to the vent orifice 62 and tip orifice 56 as 
practical so as to avoid a relatively long portion of 
the flow passage through the device which is at a 
relatively low suction. If the flow resistance orifice 
60 was moved excessively proximally from the 
vent orific 62 and orifice 56. there would be a 
considerable distanc of passageway on th distal 
side of the r sistance orific 60 at which the nega- 



tiv pressur was tnsuffici nt to prev nt liquid gl b- 
ules accumulating on the sidewall instead of quick- 
ly passing through into th high r negativ pres- 
sure passageway. In such a case, the liquid and air 

5 flow in would result in gurgling sounds and vibra- 
tion; such noise and vibration is reduced in the 
construction shown and described herein. 

In the above example, the cross-sectional area 
of the vent 62 was approximately twice that of the 

w restriction orifice 60 and approximately seven times 
that of the suction orifice 56. By making the tip and 
suction orifice small, the tip can be moved into 
small areas of the body and does not undesirably 
obscure the view of the operator when collecting 

?5 small globules of liquid from delicate tissues. The 
vent 62 is spaced far enough from the orifice 56 
such that it will not enter pools of blood and such 
that there is little chance that it will be occluded by 
body tissue or blood. Since the vent 62 is adjacent 

zo the enlarged connector portion 46, there is even 
less chance that it can be occluded during use. 
Also, with the vent 62 located remotely from the 
hand holding portions of the member 12, it cannot 
be inadvertently closed by a finger or hand of the 

25 operator. 

The effective area of the flow restriction orifice 
60 should be substantially smaller than that of the 
vent 62 in order to be effective in reducing suction 
in the tip passage 54. Because of the presence and 

30 relative size of the restriction orifice 60, the size of 
the vent 62 may be desirably made small enough 
to avoid undesirably weakening the sidewalls of the 
fine tip 18. Both resistance and vent orifices are of 
predetermined size to provide consistent operation. 

35 Also, since the vent 62 and the restriction orifice 60 
are relatively close together and with the restriction 
orifice being only about 38mm from the suction 
orifice 56, only the short passageway 54 will have a 
relatively low negative pressure. Thus, fluids will 

40 have only a short distance to travel before reaching 
the passage 30 of relatively high negative pressure. 
In the above example, the cross-sectional area of 
the passage 30 was about 22.0mm 2 which was 
substantially larger than the vent and restriction 

45 orifices. 

It will now be apparent that the use of the vent 
62 sufficiently remote from the suction orifice 56 so 
that body fluid and tissue do not come in contact 
with the external side of vent 62, tends to regulate 

so the suction or negative pressure differential across 
the suction orifice 56 upon the occurrence of an 
occlusion at the suction orifice 56 and thereby 
avoids damage to the tissue causing the occlusion. 
The handle and probe may be made of a 

55 suitable, relatively rigid plastic material such as 
plastic r sin or a copolymer and, for example, may 
be an acrylic copolymer. The valve slide 34 may 
be formed f a suitabl fl xible plastic such as 
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polyethylene. The fine tip 18 is preferably formed 
of a fl xibl plastic mat rial, such as polyvinyl 
chlorid that is soft and flexibl but which supports 
its If and is r sili nt nough to r turn to its original 
shape after being bent during use. Th sidewalls of 
the tip 18 are normally straight, that is, without 
bending forces applied. Figure 4 shows that the tip 
1 8 engaging a small body surface and being bent. 

The vent 62 is shown as a single opening in 
the sidewall of the tip 18, it being the only opening 
in the tip except for those at the distal and proximal 
ends of the tip. The air bleed may be formed by 
providing one or more openings where desired. 

As various changes could be made in the 
above construction without departing from the 
scope of the invention, it is intended that all matter 
contained in the description or shown in the ac- 
companying drawings shall be interpreted as illus- 
trative and not in a limiting sense. 

Claims 

1. A sucker for sucking fluid from body tissue 
and comprising a holder (12) and a suction tip 
(18), said holder having a fluid passage (32) 
therethrough, the proximal end of said passage 
(32) being adapted for connection to suction 
apparatus (24) and the distal end being con- 
nected to a tubular tip (18) having a suction 
orifice (56) at the distal end thereof, said suck- 
er having an air bteed (62) remote from the 
suction orifice (56) and connecting the suction 
passage to atmosphere, characterised in that 
said holder (12) has a control valve (36) adja- 
cent a hand holding portion and operable to 
close the passage (32), the sucker has a fluid 
flow restrictor (58) in the suction passage inter- 
mediate said air bleed (62) and control valve 
(36) and the tubular tip (18) is flexible. 

2. A sucker according to Claim 1 , wherein said air 
bteed (62) comprises an aperture in the wall of 
said tip (18). 

3^ A sucker according to Claim 2. wherein the 
minimum distance between said aperture and 
suction orifice (56) is 1 2.5mm. 

4. A sucker according to Claim 1 or Claim 2, 
wherein said tip (18) has a conical distal por- 
tion, the suction orifice (56) being at the apex 
of said portion and the air bleed (62) being 
adjacent the base. 

5. A sucker according to anyone of Claims 1-4, 
wh rein said restrictor (58) is adjacent said air 
bleed (62). 



6. A suck r according to any one of the preced- 
ing claims, wh rein said air bleed (62) has a 
greater cross-sectional area than said r stridor 
(58). 

5 

7. A sucker according to any of the preceding 
claims wherein said restrictor (58) has a great- 
er cross-sectional area than said suction orifice 
(56). 

10 

8. A sucker according to any one of the preced- 
ing claims wherein the suction orifice (56) has 
an approximate area of 0.85mm 2 , the air bleed 
(62) has an approximate area of 6.00mm 2 and 

75 the restrictor (58) has an approximate area of 

3.40mm 2 . 

9. A sucker according to any of the preceding 
claims wherein said restrictor (58) is located in 

20 said holder. 

10. A sucker according to any preceding claim, 
where said control valve (36) is a slide valve 
operable to partially close said passage to any 

25 desired extent. 

11. A sucker according to any preceding claim, 
wherein the distal region thereof is angled 
away from the longitudinal axis of the hand 

30 holding portion, said air bleed (62) being lo- 

cated on the inner side of the angle. 

12. A sucker according to any one of the preced- 
ing claims wherein the flow resistance of said 

35 restrictor (58) is greater than the flow resis- 

tance of said air bleed (62). 

U A sucker according to any one of the preced- 
ing claims, wherein said restrictor (58) is the 
40 point of maximum flow resistance upstream of 

said control valve (36). 

Revendlcatlons 

45 1. Aspirateur pour aspirer du liquide de tissus 
corporels, comprenant un porte-embout (12) et 
un embout d'aspiration (18), le porte-embout 
prgsentant un passage d'ecoulement (32) qui 
le traverse de part en part, I'extrgmitg proxima- 

so le du passage (32) 6tant destinee a etre rac- 

corde*e a I'appareil d'aspiration (24) et son 
extrgmite' distale 6tant raccord£e a un embout 
tubulaire (18) comportant un orifice d'aspiration 
(56) au niveau de son extrSmite* distale, I'aspi- 

55 rateur comportant un Svent (62) 6cart6 de I'ori- 

fice d'aspiration (56) et raccordant le passage 
d'aspiration a I'atmosphere, caractSrise' en ce 
que I porte-embout (12) c mporte un valve 
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d commande (36) adjacent k une parti de 
prehension t pouvant etr actionne pour ter- 
mer le passage (32), I'aspirateur comport un 
element d'etrangl ment (58) du debit du liqui- 
de dans le passag d'aspiration entr rev nt 
(62) et la valve de commande (36) et I'embout 
tubulaire (18) est flexible. 

2. Aspirateur suivant la revendication 1, dans le- 
quel Invent (62) comprend une ouverture dans 
la paroi de I'embout (18). 

3. Aspirateur suivant la revendication 2, dans le- 
quel la distance minimale entre I'ouverture et 
I'orifice d'aspiration (66) est de 12,5 mm. 

4. Aspirateur suivant la revendication 1 ou 2, 
dans lequel t'embout (18) comporte une parte 
distale conique, I'orifice d'aspiration (56) etant 
sttue au sommet de cette partie et Invent (62) 
etant adjacent k sa base. 

5. Aspirateur suivant Tune queiconque des reven- 
dications 1 k 4, dans lequel reiement d'etran- 
giement (58) est adjacent k Invent (62). 

6. Aspirateur suivant Tune queiconque des reven- 
dications precedentes, dans lequel Invent (62) 
a une aire de section transversals sup£rieure k 
cells de ferment d'etranglement (58). 

7. Aspirateur suivant Tune queiconque des reven- 
dications precedentes, dans lequel reiement 
d'etranglement (58) a une aire de section 
transversale supeVieure k ceile de I'orifice 
d'aspiration (56). 

& Aspirateur suivant Tune queiconque des reven- 
dications precedentes, dans lequel I'orifice 
d'aspiration (56) a une aire de section approxi- 
mative de 0,85 mm 2 , Invent (62) a une aire de 
section approximative de 6,00 mm 2 et I '6 la- 
ment d'etranglement (58) a une aire de section 
approximative de 3,40 mm 2 . 

9. Aspirateur suivant Tune queiconque des revert- 
dications precedentes, dans lequel ferment 
d'etranglement (58) est srtue dans le porte- 
embout. 

10. Aspirateur suivant Tune queiconque des reven- 
dications precedentes, dans lequel la valve de 
commande (36) est une valve k glissement 
pouvant etre actionn$e de maniere k obturer 
partiellement te passage dans toute mesure 
souhaite . 

11. Aspirateur suivant I'un quelconqu des rev n- 



dications precedentes, dans lequel la region 
distale de celui-ci est coude* par rapport k 
Tax longitudinal de la parti de prehension, 
I'ev nt (62) etant situe sur I c6te int6rieur d 
5 Tangle ainsi forme*. 

12. Aspirateur suivant Tune queiconque des reven- 
dications precedentes, dans lequel la resistan- 
ce k l'6coulement de reiement d'etranglement 

io (58) est supeVieure k la resistance k recoule- 
ment de I'eVent (62). 

13. Aspirateur suivant Tune queiconque des reven- 
dications precedentes, dans lequel reiement 

75 d'etranglement (58) est le point de resistance 
maximale k recoupment en amont de la valve 
de commande (36). 

PatentansprUche 

20 

1. Saugvorrichtung zum Absaugen eines Fluids 
von Korpergewebe mit einem Halter (12) und 
einer Saugspitze (18), wobei der Halter einen 
Kanal (32) fUr das Fluid aufweist, das proxtma- 

25 te Ende des Kanals (32) zur Verbindung mit 

einem Saugapparat (24) eingerichtet tst und 
das distale Ende mit einer rdhrenfdrmigen 
Spitze (18) verbunden ist, die an ihrem distalen 
Ende eine Saugoffnung (56) aufweist, und wo- 

30 bet die Saugvorrichtung von der Saugoffnung 
(56) entfernt einen Nebenlufteinlafl (62) auf- 
weist, der den Saugkanal mit der Atmosphare 
verbindet. 

35 dadurch gekennzeichnet, dafl 

der Hatter (12) nahe einem als Handgriff aus- 
gebildeten Abschnitt ein Stellventil (36) auf- 
weist. das zum Verschlieflen des Kanals (32) 
40 betStigbar ist, 

dafl die Saugvorrichtung in dem Saugkanal 
zwischen dem NebenlufteinlaB (62) und dem 
Stellventil (36) eine Drossel (58) fUr den Fluid- 
4$ flufi aufweist, und 

daB die rfihrenfSrmige Spitze (18) flexibel ist. 

2. Saugvorrichtung nach Anspruch 1 , 

50 bei der der NebenlufteinlaB (62) ein Loch in 
der Wandung der Spitze (18) umfafit 

3. Saugvorrichtung nach Anspruch 2, 

bei der der Abstand zwischen dem Loch und 
55 der SaugSffnung(56) mindestens 12,5 mm be- 
trSgt 

4. Saugvorrichtung nach Anspruch 1 oder 2, 
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bei der di Spitze (18) einen distal n kont- 
sch n Abschnitt aufw ist, wobei sich die Saug- 
offnung (56) an der Spitze di ses Abschnitts 
und d r N benluft intafl (62) an dessert Fufl 
befinden. 5 

5. Saugvorrichtung nach einem der AnsprUche 1 
bis 4, 

bei der die Drossel (58) dem Nebenlufteiniafl 
(62) benachbart ist. to 

6. Saugvorrichtung nach einem der vorhergehen- 
den AnsprUche, bei der der Nebenlufteinlafl 
(62) eine grdflere Que.rschnittsfiache als die 
Drossel (58) aufweist. is 

7. Saugvorrichtung nach einem der vorhergehen- 
den AnsprUche, bei der die Drossel (58) eine 
groflere Querschnittsflache als die Saugoff- 
nung (56) aufweist. 20 

8. Saugvorrichtung nach einem der vorhergehen- 
den AnsprUche, bei der die SaugSffnung (56) 
eine Rache von ungefahr 0,85 mm 2 , der Ne- 
benlufteinlafl (62) eine Rache von ungefahr 25 
6,00 mm 2 und die Drossel (58) eine Rache 

von ungefahr 3.40 mm 2 aufweisen. 

9. Saugvorrichtung nach einem der vorhergehen- 

den AnsprUche, bei der sich die Drossel (58) in 30 
dem Halter befindet. 

10. Saugvorrichtung nach einem der vorhergehen- 
den AnsprUche, bei der das Stellventil (36) ein 
Schieberventil ist, das zum teilweisen Ver- 35 
schlieflen des Kanals, und zwar zu jedem ge- 
wUnschten Grad, betatigbar ist. 

11. Saugvorrichtung nach einem der vorhergehen- 

den AnsprUche, deren distaler Teil winkelig 40 
aus der Langsachse des als Handgriff ausge- 
bildeten Abschnitts herausgefUhrt ist, wobei 
sich der NebenlufteinlaB (62) an der Winkelin- 
nenseite befindet. 



12. Saugvorrichtung nach einem der vorhergehen- 
den AnsprUche, bei der der FluBwiderstand der 
Drossel (58) grofier als der FluBwiderstand des 
Nebenlufteinlasses (62) ist. 



45 



50 



13. Saugvorrichtung nach einem der vorhergehen- 
den AnsprUche, bei der die Drossel (58) den 
Oil des groflten Fluflwiderstands in Stro- 
mungsrichtung vor dem Stellventil (36) dar- 
stellt. 55 
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